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REPORT ON IR COMMULXSATICH SET8

Jaly 31, 1957

I  Degeripticn of linits

Tt infrored conmunication seds were raceived in
good condilticn ot thils laboratory on loan from 3CEL. Booh
unlt eoutsins an infrarad transmitter and receiver for wokce
or coda signals, The sets are lightwelzht, and wers designed

for portable field operation, They are battsry-pouerad.

The transmitter unit employs & 30-wait tungszlen
iamp radiation source, an optical condsaser with infrared
filter, & galvanometer elactro-machanical modulator, and a
germanium coated main projectlon mirror of about 6 lnches

aperture,

The receiver unit utilizes the main 6 ingh mirror
to focus radiation on a lead sulphide photocondustive cell
detector. Thistis a&domplishad by a small secondary plane 25X1
nirror which 1is ;lippad into position when receiving by the

seni-receive switech.
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The unit aiso containg an eiochron L0007
wiieh saerves elther transmitter or receivsr, dopendin o Lhs
position of the send-receive switch, Tha anplifier gsuppilos
approxinately 0,1 watt %o the galvanometer for full treasaliiar

modulation,

Bach unit is 12-3/8" high, 16-7/8% wide, and 7-1/8%

Geep, and welghs epproximataly 31 pounds,

II ZEreliminary Tealh

"he uznits wero testad for fwo-way communication
ovar a short rernze in the laboratory. Speech guallty was exe
cellent, but onc of the receiver unlie was found to have a

considersably superior signel-to~noise ratio,

The recoiver optical system was checked by ohasrve
jing the light pattern falling on the PbS cell detector whan &
500-watt concentrated filament lamp with clear glass buld was
used as a source 100 feet from the unit, This light pattern
wvas observed with the ald of a narrow strip of white paper which

was moved about in the viecinity of the detector senslitive surface,

The pattern obtained at the PbS cell consisted of

A

i : > £ K’
two partially diffused patches of light TTA

, and this could
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not be bHrougkt to a>single light spot with any possible focus=
ing. "he Dastman-Kodak PbS cell has a sensitlve area of only
1 mn., by 1 mm. and it was estimated that less thon 10% of the

above tetal lizht fell on the cell, Botk recsiver uniits gave
8inilar resulis. Moving the light source to distances greater
than 100 feet did not improve the focusing. This test demon-
strates conclusively the very poor opticel gquality of the main
refiectors, for the plane surfacs sscondary nirrors appear to be

of good qualiiy.

IV Transmittor Optical System

The six element optiecal condenser which focuses the
seurece bungshen £ilament on the galvenometer mirror appears to

-

. " i et s
ha an offic

fose

snt arrangement, This condenssr was slightiy de-
foecvned in ordar %o avold a sharp imege of the fiiament o the
gaivonomator pirror which would result in & von-umiforam ocubtpubs
Yishh bsel, The location of the source filamant wiith respecst
t0 %4he condnser is very critical, and these unilis could bs

improved 3 a2ceccurate bulb positloning adjfudtmenis were providesd,

e

The 4nfrared filter dise was ramn ad fpon Ltiie cone
denser assombly, and ite tranasnission charociarisilics ware

measured, The results are tabulated bslow:
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Kavelength Transmission
in Mlcrons Porosnt
-84 2
.88 10
1,00 50
1.077 70
1,40 %0

Ths filier transmission remains at 90% for longer wavelengths,

Light beem modulation in these units is acconplizhed
by tuvrnoing the galvanometsr, in the absence of a signal; until
approzimétely one-half the main mirror is illuminatcd, «c that
wher ths selvenomster 1s sigrel driven, the illunination of the
meln mirror vapies from Zero up 30 the point vwhsre the main
nirror is fully 1lluminated, | In & procision optical system,
this modulation scheme would resuld in an smliitted beam of unifornm

hean sproad, bub varylng in intenality to correspond with the im-

pressed modulation,

The unite onm hand were tested by prolJecting the
hean on a distant wall. With the disc filter removed, there
wee sufficiend vwisual illunmination to permit observations to
be made of the beam crosg—ssction, With no modulation, the

wall Light patbern appcered as in the following sketchs

GUNFIDERTIL
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. Modulating the beam with the internal oscillatoer,
P the following pattern resulted: EE%A

Patterns A and B contained more light than pattern C.

An infrared detcctor and VTVM signal indicator were
+hen used to explore the emltted beam. Light pattern B showsd
sha graatest light modulation content. At A the signal wsas
-3 &b, while between A and B the signal was «7 db, Pattern €
sontainzd oimest no modulated l&ght. Both transmitier unlts
gave similor results, With good optice & single light paﬁtern
with good 1izht nmoduletion would have resulted, Verious

pdjustaents were sried, but resulted in no further improvaend,

Thesa vesults confirm the very poor opilesl quallity
of whs main nirrors in these seis, Profescor R, 4, Fishoer
2130 confirmed our conclusions about the poor optical quality

of the mirrors,

Wwith a good queliiy main alrror; the beam angles
would be about 1/2° horizontel by 1-1/2° vertical. Due to the
peculier patterns obtalned, it was impossible to measure ths

beam angleg of these uniis,
GuPILEN TUAL
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v Vacuum Range Test

25X1
These measurements were made with the

optical attenuator, and care was taken to avolid any 25X1

loss in rocelver or transmitter aperture, due %o the relatively
short path -lengths employed. The unit having the best 8/H
ratio was used for recelving, and cars was taksn to select that
gactlon of the transmitter light beam which gezve greatest light
modulation for flooding the entrance apsrture of the optical

ettenuator,

The meximum range, using volce, was 5.8 miles with
ao IR filter, With the filter in place, thae range decreased
to 5.4 miles, With code signels, the no filtsr range was

found to be 6,0 milea,

The presence of the IR filter di1d not materizlly
docrease the range, beczuse practically all of the filtering i
secenplichad by the germénium coated main mirror, The filtsr,

hovsver, serves Lo remove the last traces of visible 1ight.

No messuremendts were obtained with Ro, 220 IR flitsr
beeanss ovr filter disec was too large to be insserted in iths

filtesr alot of these units,

GONFIDENTIAL
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¥i Conclugsions_end Reonmendatd

The frequen:y response of the galvanometers usad

&

in these unnits gives goci response over the audio fregusncy
range e 2000 cps, The :»sonance point of the galvanomstor 1o
1500 cps, "hla resonance of the mirror-coil syatenr 1z criti-
cally damped by oil, A% 3000 cps the rasponss 15 down 5 4k
ralative to 1000 eps. 7hig high frequency respcnso droop ean
readily be made up by equelization in ths modulating amplifier,

The very good vToles quality abtained is preof of the satisfactory

~gsponse and iinenrity of th gelvanomeler,

Also, the light ,s:dulation gchome employed here is
eg efficient ¢ any pwrevious’y desizgn ned for use with tungsten
filawant light sources, T4 i3 capable of modulating ons~nalf
the dneidaent Light 100 rpercond. The sinmpliicity and inherent

° - . a2 . 3
cvgzadasss of Ghe cgulpment Linds 14a0lf readily for uss in

Liahh wolzht epparetus deslg i@ for field use,

%
3
ot
Yo r
%

The present unlis are inferior solely bocaune®

pooe optlovi guallity of theicr main refflesctors.

e P
4 gyehom omploylng the same modulation zchox
bo dovissd, which wovld yinld greatly inoraassc AL
" R BT AE - P
sums wanra, spsller diameler lenses or pirrers ould sulfles.

4 gimiiar tomnsmitter employing a 2edneh gy sav s Of feliv
TR - 3 P e o \
GONFIDENT AL
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optical quality was made in this laberatory, which gives 6.0
miles vaocuunm range, This unit will be described in the Sizth
Juarterly Report of this project. The use of a lens rather
than a mirror is advantegsous because there is no light loss
due to blecking by the galvanometer and its magnetic fiseld

atruchurs,

¥or best results, separate reflectors or lenses

”

chould b¢ uszed for reception and transmission,

& reflestor is highly satisfactoery for the recciver
bosatse the 1ight blocked by the small PbS cell detechior 1 noge
liginle, Thig mirror should be of good quality {(comuarciald
prociszion} so that all of the incoming 1light f21le con the szensle
tive aroa of tho photocell, Tkhe ares of the detector c2ll can
we aselected to yield the dacired racslver beoam angle, The
=neeivar mirror should be Irontegeoated witk & good roflacitsy of
iafrarad 1ight, such ag alusinum, and no filter should be uzsd

over the PhY datecior, even for dayitine uese,

Ag peinted out above; & leng can he used 10 advine

5622 S0 projiset the transaitter beam, 4An IR £ilter should bs

ginlorad with the transmitter to give the required degrss of

ayvehon maenrity, The ecize of the gelvenometer nirror, and ha
Foond Langthoof condensing system detervminsg tho

"hilg beam angle can ba Inenoouesl

Az
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without much loss in total radiation, by use, as requirad, of
a beam spreading lsmns. However, it should be noted that
inoreasing the beam angle results in decreased maximan communi-

cation range.

Another benefit resulting from separate mirrors or
lenses for transmitting and receiving is the possibility of
duplex operation. In this way, the operator transmitting can
be interruptsd, at will, by the receiving opsrator, so that tho
optical gysiem would operate similarly to the regular telsphone

gervice,

¥IT teport Frovared bys 25X1

25X1

Prolect Dirscior
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